Immune benefits from alternative host plants could maintain polyphagy in a phytophagous insect.
The tritrophic interactions hypothesis, integrating bottom-up (plant-herbivore) and top-down (herbivore-natural enemies) effects, predicts that specialist herbivores should outcompete generalists. However, some phytophagous insects have generalist diets, suggesting that maintenance of a diverse diet may confer certain fitness advantages that outweigh diet specialization. In field conditions, the European grapevine moth, Lobesia botrana, feeds on diverse locally rare alternative host plants (AHPs) although grapevines are a highly abundant and predictable food source. The laboratory studies presented here show that survival, growth, and constitutive levels of immune defences (concentration of haemocytes and phenoloxidase activity) of L. botrana larvae were significantly enhanced when they were fed AHPs rather than grape. These results indicated a strong positive effect of AHPs on life history traits and immune defences of L. botrana. Such positive effects of AHPs should be advantageous to the moth under heavy selective pressure by natural enemies and, as a consequence, favour the maintenance of a broad diet preference in this species. We therefore believe that our results account for the role of immunity in the maintenance of polyphagy in phytophagous insects.